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(54) [&W<D%m] &*5&tmi&J:Zfi*:<»W&5m 



(57) [5153 

3 mn 2 o 4 -c*£ix&gHfc;!ii (Mfcitf 

Nii. Mg, Sr, Ba, ZnOffif. fcitfGa, Al 

ft*:* r 'J r-A*a&eWB{c5?««^{c563e^"4 £ £ 6 

ix^«7cS(;«-rs^3fc4"^7c5giO ; e;U%$r 0 . 0 0 1 
~2 0%ff6. 




CM*^1 ] MN 2 0 4 TSSft.ft'ft^tt (MfiiW 
(±. Mg, Sr, Ba, Zncrffl. fc^t/Ga, A1W 
^£^*^H9ufc4«af < k i> 1 oJiLhco#«7t: 

«M«x*;Wf-e J: -5 T»S3*ufc* + 'J T-**«Jg 
*BHK:Rft»£fc3fe*tf-ft fc £ft«a*±Mifc«*S& 

3fe4"frkLTSSJnU 

o. ooi~2o%ttfw. ik*«ai:-rsiB*stee 
tm. 

[i«*«2] MgGa 2 o 4 TrnztizmstoZMmt 
mt lkz k zmwit-r&mxm 1 fciaa*>jea*aetf 
s. 

[9££*3] ZnGa 2 0 4 TfcSilftBMlSft&iWWf 

[it*]S4 ] z n a 1 2 o 4 Tmztizwtfmzmmi 
®t lkz t zmwib-fhm&m 1 tzsmnt&i&tett 
n. 

im&ms] snzn 2 o^T&zti&mfmzmmt 
mt lkz t *mmk^z>mim 1 £&x/r>i5ftwm 

im%T%6] BaA 1 2 o 4 Tikisti&mgiizmmt 
mk LKzk znmk-rz>m?m 1 fcEttzHsafm* 

[fg^3S7 1 Mg a 1 2 o 4 ?mtiz>ffimzm& 
mk lkz k zftwik-r&mmi 1 ^ie««^%^ 

[»*JI8] MN 2 0 4 "CmZtLHtZ&k (MfeiVN 
«±. Mg, Sr. Ba. Zn<7)$L fcitKJa, A 1 0 
%tfr ^iX^tim.\Itttz'>t£ < k i> 1 Oja±*5&*7C 

»LT0. 000 l~~2 0*:tl'%<7X2F?XmZ^'t&. 

z k zimk-t&i&jjztm®. 

[f»:£Jf 1 0] MN 2 0 4 -C*$*l*»fk* (Mfcitf 
NJi. Mg. Sr, Ba, ZnWff. feit^Ga, Al 
comfr t= *tL*tLW£tUZ&l£ < bi>l ojy_hc9^f57C 
*) T'ffiJSSftft^fo^fH;:. «HOTx*;Wf-fc: ±-7 

T, JbSMt^^Sit&II^Jd^ft^A^tfO. 0 
0 l-~2 0%k%&£ol,zmMLXmi>rl,ti&. WtttM 
HMtftt5^T3 0 0~18 0 0'CT-^L. <^^SS7C 
»IM+CJ3V^4 0 0~ 1 8 0 OXrCfltlfiU 
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z k zmLki-zmxmMmfm&z 
imi<mm%mwi 

[000 1] 

KHHWSrJ'WJ £E«TOB#fc95SW-ft Z k IMffiX'h 

ga-rfttxsre&ft. 

[0002] 

[fl6*wft«] «*#H*fl«**;l«i.ft£fc 

ft**, -r**)^«3ef«i. «3K9 ^r=Srir<Oi!SfifflEr^ 
CRT (Cathode Ray Tube) . V^ttk' 
OT^XTW^^TfOTSitT^ft. i«0^3ta^ 

Ml. X«L mm. *fk ^KJSSrk'CioT-'J-i.^ 

;3*ft£fct=J:93*<*Bte*«*WBi. »4 Ottfeft.T 

[0003] 

[«^4*jK«LJ:-5fc-r4WII] *W»*4>Uk own 
3tffc*J*tf>W*fc J: o T«*Wfc**o?|3Stt J: < SBfrf 

MN 2 0 4 •Cft^^ftBMBHl (MfcitfNii, Mg, S 
r, Ba, Zn<7)P, fcil^Ga, A 1 COff*^^-fL-f 

ft e«cHfifc« L-cifc**^* ScArr ft <?>ffim-e$) & 

iRWt. «ftM»l^*rt'^ f --*«x^i^ r -teSfflW-ft» 
^*#L < [*]±$iirft Z k tcjS* 
[0004] *9HHIi. *>*>ft*nAtcSo"< t>co-C$> 

ftvIttCftft. 

[0005] 

^co*^HJtf0BS^^3fe»W{i. MN 2 0 4 -C*S*ift-fl: 

^ft (MUiVNfi, Mg, Sr. Ba. Zn^ 
it>'G a , A 1 <7)mfrt>Ztl?timiftvZ:'J>-%< kl>l 
ofiLhOAIBSR) -caWtS*iftlWIS!»*«**mk 

*]£tt«fc:Rft«^fc:3Bt*-ft k - -?>^#±at MiM 
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6»f tit: 1 iSSfcJLL^TcSS- % ±ib#^ tm 
fc3fcjfc«t«'&fc LTSsiaU MTm>$ft&«7c3Stfc:*«- 
43Bfc4M>7t3!?<7)^-%£0. 0 0 1 — 2 0%fcL^ 

fc£i#ai-r4i»«-c&4. 

[0006] JJEJBMSMSttfliCfcVvrfcL ##c*mi: 
LT, MgGa 2 0 4 , ZnGa 2 0 4 , ZnAl 2 0 
4 , SnZn 2 0 4> BaAl 2 0 4 |ftliMgAl 2 
0 4 T'*2ft4gH[:$j£fl§^4<^ $6*WT'SStt^> 

N fc*f LT 0 . 0 0 0 1—2 o ^ }is%cr>m=?xmz =rr 

i.t>^, ami. flMwm^t^flRftt^s-fb^- 
t o t -r s £ 1 1 -c* s . 

[00073 -3u JjaBWfcjgj^4fci6*j#»#?!) 
i^«**fflol!a*Sfeli, ±!2MN 2 o 4 T*$ix4 

±ieM-c , **>$tt^S7c*tc>itri. ; E^%^o. o 
o i^2o%t*ziotzmiLxm&Lizm. 

HSv«frfc*5VvC3 0 0— 1 8 00'CT^fiSiL, <J&:ii7G 
#fflSv*fciJV^T4 0 0—18 0 O'CT'fit&U flft* 

b- -r-r 4 £ t zim t -rs *> co?i> 4 . 

[0 0 083 

fctttWfc UTIi. Wfc. mn 2 o 4 T»3*i*<lfc£tt 

(M33«fcT/Nii s Mg, Sr, Ba. Z ntf08f x feil^ 
G a . A 1 £ *fc*¥l»«TJfc*I«fr < b i> 1 OJil 

h *m\^z^<r>mmmm<mm\ l z)te^xm.< &4 

•S^WJ^ffcUT. MgGa 2 0 4 , ZnGa 2 0 4 , Z 
nAl 2 0 4 . SnZn 2 0 4 . BaAl 2 0 4 ^«i 

MgA 1 2 o 4 xmzti&mmzm^z <r>it. %>mm 
[ooo93*^. ±mco&mtmzte. mmm.** 

4. «*4"C»fc=ar**mi:LTt±, Ce, Pr, Nd, 
Pm, Sm, Eu, Gd. Tb, Dy. Ho, Er, T 
m, Yb, Lu<7>$fcHS, &£UTi, Zr, V, C 
r, Mn, Sn, Fe, Co, Ni, Cu. Zn, N 

b, mo. Ta, W(vm&&m4*ye?>i%<7)imm* 



WZnA 1 2 0 4 <0«^tl*»*CM n*J*S6T'^ 0 , 
BaAl 2 0 4 ^fc(iCe, Sm, Eu, Mn&i; 
(Dmutf^WiX-hh. 3r&. -JKW(C(4. Eu, Ce, 
Sm. Tb, Dy. Nd. Mn, S noy$tfrt>Wi£ttfz 

[00103 mji%tfmm±, ®m-&mt*-bt,z± -> 
tw-5t, 7/^5-. -ra:*)^ m«<7)-&<r>?mtf 

ti. MTr5l;b$ft4&Jg:7^tc2tLT. 0. 00 1 — 2 

o ^xnismftxm&z t a^cs 4 . o. o 

^T'ft 0 . — 2 0 *7Wfl2LL fc £4 t . 

[00113 MN 2 0 4 fc-^WcfcUT. Mj£^ 

ttNfc»UT^XWS^£iW»*4£fcfc: < i:-3"t. J5S 
:fcfH^*W=*L<fl±3*4£fcj&*C§4. £<0 

TI4, ^««0 . 0001K2 0*^%c7)KHl*ltcM 
^£fc*5T'^4. £ix*^ 0. 000 1^%fal^ 

o =e^% i jyjit ^4 ^efW^«ig B H 8 ^jt^i6i^T^ 

[001 23 JJEi6*SftMfitm^*3iaMEJ4, 

«!^t. ftitimiMfetzztizji-yx. wmizm* 
^ixtimmwi^m^ £ t &xz ztazj:^ 

X , *m(=J&»*»4 JS^^Jrto^ji-c-^tB-C^ 4 J: a t= 
=Sr 0 . iC*«ffi<Onr«^-r 4 £ b h-tJMXh&Ktb. JfS 

[001 33 JJB<OK*«MeH«l44MBtttTt=J3i^ 
T. WW^ft?Wt;?cm 4 . «B«W<rf1-**Jn 
i.T^?g?- $-^4 £ b t,z& iXZmfrbtry^v V T—ifi 

mmznx. mmzm&m-izizz&t-f&fiK zim&m 
<vmMWz&\ l ->xmmx'Z&. mta. ^^mt 
m7cximitnm%*iz&^xi$i,*> 

[00143 ±§i<7>&jj&mm±. wm^y? 
^••,9% b- cQ^mttmz&mitxin&xitm&AsX'm 
-ktt®*mm-&b. ^m^m^zmm^^n 
ttzb*. mmp,<7>msm:^Miz^xwt^h 
£t* j T'#4. zt>t,z. m<vtin<Dgm±<,z±nz<7)mji 




# 
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[0015] tumjjmmmzwm't&izi&Lziz. 

JgiOl^UJLh^^^tLTWSMasSnL. 
£Lfc& S{t;#H^(3i3^T3 0 0~18 0 0°CT 
Mj£U ^CJM7C#HM*tCfe^T4 0 0-1 8 0 O'C 
X'3 0 WXkMlSLlrh Z t lz X 0 . 3Bfc#'l>W h'-r* { 

[00 16] 

immm anz^m^mmmi^. 

[00 1 73 CSrA 1 2 0 4 ^3 

imi-i 

K Sn 0 . oiSr 0 . g g A 1 2 0 4 i^ffi^C^-S 

feirc6 0 0Xrt'lB*IS£&j£U *05«ifcffcfc»*l, 
T, ifcfc. 5%H 2 -ArcOiSTCpH^Cfe^Tl 1 
0 0XJV4l«SW&ftLfc. #6*irtHfc£ftfcWBl - 1 

[00 183 d^)|E^5BeW^f)J!5^%3mtt^P^-& 

i ) ®mm*&mzwt>. 3Gpa^*E«t 

T, 13 0 0*C4 iSRW&fcfS Z-klzi. 0, fifc^.l' -y 



2 ) i: xi|Wf ->»Btfc £»*Jt 1 : 1 Xi§& U 



Sr, 



9 9 



A 1 



[0 0 19] Sn 0 . „, 

2 o 4 cof&m^is-y m=owc, mmm&sizz. ou 

m£0X7 L >'^^^ffl^Tira4 N. 0 c 

[0 0 2 03 H2Kli, ±KSn 0 . o i Sr 0 . g 9 
A 1 2 0 4 OjSJB^V -y h»»VVt s ffflttlMfc: <t 0 
10 0 0 N«)««^ffl**»ttfcjy^«A«*^)« 

o. oi sr 0 , 99 ai 2 o 4 tmsitcnm^ttm^ 
tomz^-f, ¥£mBiizfoi]<?>mjztmzm±-fg>mm 

[0 02 1] KW1-2HWH1-13 

ztit><r)?mi l zi\^x h±Mt Rattans u ¥tm%. 

£fr^fc. i*(M I Sr 1 . Jt Al 2 0 4 ^<7)«MW 

-flJt: I/I 0 )ll^lfc^LTV>4. 
[0022] 
[Hi] 







sum 








fcfcfc* 


StdSrAfcO*:Eu 


1.0 


u 


2.9 


520 im. ft 


5*1*1-1 


SrAkO»:1%Sn 


1.0 


22 


2280 


418 ran, # 




SrAbO4:0.01%Sn 


IjO 


1.2 


11 




EU&1-3 


SrAWOi:51Sm 


1J0 


0 


2027 




2**1-4 


SrAliO4:0.01XSm 


1.0 


9 


7 






SrAtjO«:1*Sm 


1.0 


115 


450 




K*4l -6 


SrAltO«:3«Sm 


1.0 


74 


1500 


600 im * 


tt»1-7 


SrAli04:ai%Mn 


1.0 


3 


12 






SrAUO«:1»*» 


1.0 


5 


366 




K**1-9 


SrAUOcHMn 


1.0 


98 


360 




St**i-io 


SrAl>O4:Q.01KC« 


IjO 


?S 


221 




K»1-11 


SrAfcO«:0.1XC* 


1.0 


23 


280 


368 nm, i&*9\- 


K»1-12 


SrAfaa:1»Ce 


1.0 


B 


31 




Kftl-13 


SrAMV.IlfiDy 


1J0 


1.1 


1-1 




SCSI-1* 


SrAbO. ; 1 XTb 


1.0 


1.4 


1.2 





[0023] fa<F>Mz^\ xx i> mmzMM: LJt . H2~ 

t, BaAl 2 0 4 , MgAl 2 0 4 , MgGa 



2 0 4 



ZnAl 2 0 4 . ZnGa 2 0 4 t'9^t<i* 

* (^m^mmmmmzih^mm^tit) 
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[0024] [« 2 ] 













<;»>j q_al/V . ET. . 
oCQ.orAMJ4 . fcU 


IjO 


1.1 


2.9 


520 nm, flt 




IjO 


2 


5 




OB^JlLM . II. 1 Jtnul 


1.0 


3 


12 




oaAuQ*: llMn 


1.0 


1 


2J5 


496 nm 


BaAltO«:3%Mn 


u> 


98 


360 




BbAIiO«:0j01XCo 


1.0 


75 


321 






1.0 


1 


50 


407 nm. aftffcff 


B«AbO«:l«Ce 


1.0 


2 


16 




BaAbO*:0.01ftSoi 


1.0 


8 


7 




BaAfa04:1«Srn 


1.0 


27 


54 




BtAbCU: 3%Srn 


1.0 


74 


85 


601 nm. St 


BaAiCU^Sm 


IjO 


a 


102 




BaAkO,:0.01«Eu 


IjO 


1 


6 




BaAbO«:%Eu 


1.0 




580 


497 nm, 



[00 25] [^3] 













StdSrAliO«:Eu 


1.0 


1.1 


2J 


520 nm, IS 


MBAfiO.:a01%Mn 


1.0 








MeAfaO«:0.1SMn 


IjO 


2 


8 




MgAJiO«: 1%Mn 


1J0 


150 


130 




MgAW>«:3*Mn 


ijo 


30 


80 




MeAbO.:0.0UCe 


1.0 








NteAbO,:0.1XCe 


1.0 


B 


10 


357 nm. jfigft 


M*Ab04:1*Ce 


1.0 


6 


31 




McAJiO 4 :0.O1%Eu 


1.0 








MbM,0«:1XEu 


1.0 


3 


2 


497 nm, » 


MgAJ,04:3KSm 


IjO 


2 


2 





[0 0 26] [^4] 









MA 




StdSrAbO<:Eu 


1.0 


1.1 


2.9 


520 nm. « 


MgGtoO*:001«Mn 


1.0 






505 nm. » 


MgGttO*:0JXMn 


1.0 


2 


8 




MgGmO*: IKMn 


1.0 


2 


3 




MgGajQ«:3«Mn 


1.0 


3 


80 




MgGteO<:0.01%Ca 


ID 








MgQmO4:0.HCo 


1.0 


2 


2 


402 nm. If 


MgGetO«:1%Ce 


IjO 


6 


31 




MgGazOoOOIftEu 


IjO 








MgG«iO«:1KEu 


1.0 


3 


2 


497 nm, ft 


M*GaK3«:3JlSm 


1.0 


2 


2 





[00 273 



[*5] 



m 
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tm 




mm* 






StdSrAbO«:Eu 


1.0 


1.1 


2.9 


520 run. ft 


ZhAbO4:0i>f%Mn 


1.0 


1.5 


1 


512 nra » 


ZnAbO.:0.1KMn 


1.0 


i 


1-1 




ZnAfaCh: ISMn 


1.0 


3 


1.1 




ZnAbO.:3%Mn 


1.0 


u 


1 




ZnA!iO*:0.01KC« 


1.0 


75 


321 


358 ran, 2t£*t- 


ZnAliO«:0.1XCa 


1.0 


23 


2B0 




ZnAli04:lXC» 


1.0 


6 


31 





[00 28] 



[*6] 







*** 








1.0 


1.1 


23 


320 nm. £ 


ZnGuO«:0.01)fMn 


1.0 


1.1 


1J0 


504 nm, tfk 


ZnOaiO*;0.1%Mn 


1.0 


2-0 


12 




ZnG«iO.:1SMn 


1.0 


22 


1.1 




ZnOfeO.:3XMn 


1.0 


1.2 


1.1 




ZnGaiO4:0.01%C» 


1.0 


75 


321 


372 ran. filfc* 


ZnGax04:aiKCe 


1.0 


23 


280 




ZnG*aO*:1%Ce 


1.0 


1.2 


1.3 





[00293 4/1. ±IEcoW^t^^-C. fc&ffi^l&Pa 

04 fc. 2-PC0ZnAl 2 O 4 : M nf^coS&Jlli 
it^^-r. |5ia^lfi^B{i. fcEffl^Z nA 1 2 0 4 * 
tr*/l4t3t£*-f fS^A{±xh'*;MiiIfc*lcJi 

tfi«Att«^B(±. 1%H 2 -N 2 <£*>WC 

1 2 5 0 , Ct9 0 0 , CT'1rafS5e®t^^£0-e$>i>. 
[0030] 05 WilSMAfciS^BOJtS^^^** 

[0031] XPB*»i1^**5 0 
ffHffiLft. 07tZnA 1 2 0 4 : MnfftPfA. BlCtJ 

[0032] fcS H B B ^XPi&ltt(i$ 4 ^£ «*8?C«ifc 



(FrifetfWfrZfoh. ZnA 1 2 0 4 : MntS, MtC 

iPH^^Tf^a-f-s. .r fc nffiiznyrch s . a 8 tea 

nA 1 2 0 4 : Mn|ft^J& H B B «ii£^-r. 1 1 5 0"C 

w±x°m.m-ht. 13 

0 0-CJJJLhT^-rS fc, A 1 2 0 3 ;ftGftFfBtfB5£ 
T 1 1 0 0 'CiiLhcOaaJST^c-r & t Zn jWMW4 
<3aWft > «Jfc*"4£i:teJ:*), ZnAl 2 0 4 :Mn« 

[0 03 3] 09O (a) iiXtf (b) IZ, m«<OW& 
tjHSLfcZnA 1 2 0 4 : M n|S$|<^|f,ti3ii:&3fc 

i-S"*fcA*C»3raifl&6*fiV\ M B B B #**£<i«:ft 
«^*UTV»*fcAfc:. 1 14 0-1280t;tMt 

&K3ffl&m±m(mmz)jMth. 01 ot=±Ezn 

A 1 2 0 4 : M n«Rfc:*i*t**B*»3BIKi:a3iaa« 

I 0 fc^*b 1 / 1 0 «-ST-*4i fc m-t^ 
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[0 0 34] ifc. *4>. x^y-;K T-fehy, 0. 

fflmm&vm& (tHusi*. Bar*, bukhk?) 

[ 0 0 3 5 ] 

[01 ] *2&HJ(e:{iill> Sn 0 . 01 Sr 0 . g9 Al 2 
[02 ] ^BfltCff^ Sn 0 . 01 Sr 0 . 99 A1 2 

o 4 cofm^u-y Mcowc, mwmmi}t:m*&* 



[03 ] Sn 0 . 01 Sr 0 . 99 A1 2 

[@4]*»^ZnAl 2 0 4 : MncOi£fSfA 
( x tf*/H$Jj&£ tr*/Mti£ ) fcitftftjsfB (l&fB 

?>ZnA l 2 0 4 Xtf^Htt) <ftBAfliaft*Xtftl3#r 

y(: 1-5T^0T'S>S. 
[05] 04tfOl«^Ai:IS^BCO|E^%3fc^$-^-f^ 

771-1)1,. 

[06] sh* 5 yr Twm&cotm a ttj «■ s ?gm 

[07] ±EM^AfcJ:t>TOBfcii(t^-9--^5^ 

[08] a7C#fflm4«t3fcV»Ttt^<7)iajST^L3tZ 
nA 1 2 0 4 : Mni&m<7)&gl l ffi&£xm\B\1ffJ*?-> 

[09] (a) HXV (b) {± N a^coaKT'^Lfc 
ZnA 1 2 0 4 : MniWlaiiftffi&fcfflgtefcaffi 
RJSt/57Tl)S. 

[010] ±|BZnA 1 2 0 4 : MntCBtCtitfSJfcft 

$&t&&t mtM&<nmmz^xnmim*^?7'y 

7X°$>&. 



[0i ] 



[02] 



[05] 




■ ■ n ■ ■ ■ 1 1 ■ ■ ■ i ■ ■ ■ < i ■ ■ 1 1 i ■ ■ 1 1 



^ 0-1000H 



1 1 , i ■ !■ . i ■ I ■ ■ 



1000H — 0 

m» 



- -R 



10 20 30 40 

CtM 



i r 



h*4b 



0 5 10 15 20 
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[03] 
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